This paper deals with the synchronization of a class of chaotic systems based on the Lyapunov stability theory. The class of systems considered in this paper has an unknown nonlinear function. We realize not only the identical synchronization but also the generalized synchronization between the drive system and the response system. To demonstrate the effectiveness of this scheme we present numerical simulations of the Duffing and Arnedo chaotic systems.
Introduction

1
Since the idea of drive-response synchronization was first introduced by Pecora and Carrol in 1990 (Lei, 2007a) , chaos synchronization, as an important topic in non-linear science, has received increasing interest and become the subject of active research, due to its potential applications in several engineering fields such as communications (Saha, 2004) , lasers (Saha, 2002) , biological systems (Yamaguchi, 1999) , system identification (Holden, 1994) , etc. A lot of approaches have been proposed for the chaotic synchronization using linear or nonlinear feedback control (Rafikov, 2008) , adaptivefeedback control (Lei, 2007a) , active control (Lei, 2007b) , observer-based approach (Guan, 2001) , OGY-based method, etc.
In many synchronization schemes, perfect knowledge of these systems was assumed, but such perfection is not realistic. In the drive-response framework, suitable driving signals are sent to a constructed response system. In practice, there may exist system uncertainty such as parameter uncertainty, component faults, modelling error and external disturbance, etc. in the drive system (Chen, 2006) . So it is important to study the synchronization problem of such system (Li, 2006) . Recently, scientists have developed many synchronization methods under the conditions of unknown parameters (Li, 2004) . However, there are few results when the component faults, modelling error and external disturbance are unknown.
In this paper, based on the Lyapunov stability theory, we research on the synchronization problem of a class of n-order chaotic system with unknown function which could be considered as the component faults, modeling error and external disturbance of the chaotic system. Firstly, we realize the identical synchronization between the drive system and the response system. Secondly, we realize the generalized synchronization between the drive system and the response system. Simulation results are provided to illustrate the effectiveness and feasibility of the proposed method.
Problem description
Consider the following n-order chaotic system f are the unknown nonlinear function.
Our aims are as follows: 1. Design a n-order receive system 
Synchronization of a class of two-order system
Before we consider the synchronization of the above mentioned n-order chaotic system, we first study the synchronization problem of the corresponding two-order chaotic system ( ) ( ) , e e will be sufficiently small.
Secondly, we study the problem of designing a receive system such that the states of the receive system could synchronize not only with 
In order to achieve the synchronization with
,we consider the system (7) as the emitting system and construct the following receive system ( ) 
Similarly with the analysis process above, we could know that the trajectories of 
We use the system (10) as the emitting system and still use the system (8) as the receive system to go on the research on chaos synchronization. Let
. Similarly, we could know that the trajectories of 
Design of response system for a class of norder system
Now we extend the above methods to n-order system. Similarly with the above two-order receive system, construct the following system ( ) In the following, we study the problem of designing a receive system such that the states of the receive system could synchronize not only with 
In order to achieve the synchronization, we construct the following receive system ( ) 
Numerical simulations
In this section, numerical simulations are given to verify the effectiveness of the proposed approach. Duffing and Arnedo chaotic systems are selected for the performance testing of our method. (Ge, 2007 . Based on the analysis in Section 3, construct system (5) and select parameters as 20 , 3 1 = = β α . Fig. 1 gives the time evolution of synchronization error curve. Example 2 . Consider the following Arneodo chaotic system (Hua, 2005) ( ) 
Conclusion
In this paper, we succeed to research on the synchronization problem of a class of n-order chaotic system with unknown function. The constructed response system could synchronize not only with the states of the drive system, but also with more general function
1 L of drive system. Simulation results are provided to illustrate the effectiveness and feasibility of the proposed method.
